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Abstract 
In the present study morphological and evaluation effect produced by visual presentation of morphologically complex words and 
pseudo-words was studied. In a lexical decision experiment Russian derivatives of a syncretic derivational type (combining 
nomination and evaluation in its motivational formula) were employed. The aim of the research was to reveal morphological 
effect in the derivatives of the syncretic model and to check the hypothesis about the semantic effect of evaluation being part of 
morphological processing. The results revealed a significant morphological effect in suffixed words and pseudo-words but 
questioned the hypothesis about the interaction of evaluation and morphological conditions in morphological processing.  
© 2015 The Authors. Published by Elsevier Ltd. 
Peer-review under responsibility of National Research Tomsk State University. 
Keywords: morphological effect; evaluation effect; language processing; derivational model; syncretic model  
1. Introduction 
Researchers have been interested in morphology since the early days of psycholinguistics. The question raised 
was related to the understanding of the mechanisms responsible for acquiring, storage and retrieval of the vocabulary 
in the mental lexicon and the role of morphology in these mechanisms (e.g., Taft & Forster, 1975; Forster, 1976; 
McClelland & Rumelhart, 1981; Butterworth, 1983). Since then, morphological properties have been studied with 
respect to their influence on word identification and morphological effects of different nature have been consistently 
reported in a number of studies: morphological frequency effects with high-frequency words or their parts (surface 
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frequency and token frequency) facilitating word recognition  (Burani & Caramazza, 1987; Cole, Beauvillain & 
Segui, 1989; Meunier & Segui, 1999; Ford, Davis & Marslen-Wilson 2010; Balota et al., 2004), morphological 
priming effect showing that prior exposure to a morphological relative makes the word identification faster and more 
accurate (Forster et al., 1987; Grainger et al., 1991; Marslen-Wilson et al., 1994; Feldman, 2000; Rueckl & 
Galantucci, 2005). Most studies on morphological processing cited here have been conducted in English though 
there has always been an interest to investigate the same problems in different languages. As a result, there has 
appeared a range of studies for a variety of languages: Dutch (Schreuder et.al., 2003), French  (Beauvillain, 1996; 
Cole et al., 1989; Meunier & Segui, 1999), Serbo-Crotian (Mirkovic et.al 2005), Finish (Pollatsek & Hyöna, 2005). 
Frost and Grainger (2005) encouraged data from other languages claiming: “…studies in other languages could 
produce converging or contrasting evidence that would allow the formulation of a more general theory of 
morphological processing; a theory that takes into account the specific characteristics of the orthography, phonology, 
and morphology of each language, and determines their implications for modeling the mental lexicon” (p.322). 
Though the evidence for the Russian language has not been presented in the latest empirical overview (Diependaele, 
Grainger and Sandra, 2012) and in an analytical review (Amenta & Crepaldi, 2012), the role of morphology in the 
organization of the mental lexicon based on the Russian language is being discussed in the works by Zalevskaya 
(1990) where the author treats a morpheme as a psycholinguistic unit helping to process lexical information. 
Sazonova (2000) also regards morphological component of a word as a motivational element in the identification 
process of a new word. Morphologically ambiguous forms in the Russian language are described in works by Ming 
Xiang et.al (2011) and Slioussar et. al (2013) studying how morphologically ambiguous forms are processed and 
influence the processing of other words in Russian. 
Despite an overwhelming interest to morphological processing several aspects are still left under heated 
discussion, including the route of the processing and the role of semantic aspect in this processing. One set of 
proposals addresses the question of whether there is decomposition of morphological structure in lexical access (see 
Sandre, 1994), the other question – whether complex forms are accessed as whole words (e.g., Butterworth, 1983), 
or if there is a competition between these two access modes (Taft & Forster,1975; Schreuder & Baayen, 1995). As 
for semantics and its role in early processing stages researchers are concerned about the interplay of semantics and 
morphological structure. Thus, Feldman et al. (2012) examined contribution of semantics to morphological 
facilitation with Serbian materials and revealed that semantically similar primes produced greater facilitation than 
similar but semantically dissimilar primes when Serbian words appeared in the forward masked primed lexical 
decision task which suggested that even early in the course of processing, morphemes are units of meaning as well 
as of form. Semantic integration during the processing of French morphologically complex items was studied in 
Meunier et. al (2007) who claimed that  priming only occurs with those morphologically complex pseudo-words 
which are interpretable (including those which are synonymous with a pre-existing derived form), providing 
evidence that semantic factors are taken into account when the prime is overtly presented. Morphological, semantic 
and orthographic relatedness in early visual recognition was investigated by Rastle et.al. (2000) whose results 
showed that morphological structure plays a significant role in the early visual recognition of English words that is 
independent of both semantic and orthographic relatedness.   
It should be mentioned, that the authors of the presented studies assume universal nature of a morphologically 
complex sign and have not classified the stimuli used with respect to different types of derivational models (lexical  
(mutation vs. modification) vs. syntactic) (see Balli, 1966; Kurilovich,1962). However, one cannot deny semantic 
and functional differences in derivational models of different kind.  Some models are just aimed at evaluation 
transformation (diminutive models); others lead to the transformation of lexical and grammatical function which 
cannot be ignored while studying morphological and semantic aspects of their processing. 
 The present study examines the interplay of morphological and evaluation effects within a separate syncretic 
derivational model occupying intermediate position between the models of mutation and modification types 
(Dokulil, 1962) of the Russian derivational system. The material was chosen due to the dual nature of the studied 
derivational model. The model is seen to take an intermediate position between mutation and modification models. 
The two models are contrasted on the basis of the transformation they cause in a word. Mutation results in a new 
lexical meaning (uchit’ (to teach) – uchitel’ (a  teacher)) whereas modification just adds an additional (usually 
diminutive or augmentative) component to the existing meaning (dom (a house) – domik (a small house)). Syncretic 
derivational model comprises the characteristic features of both models and produces derivatives with not only 
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transformed but also ‘flavored’ lexical meaning. For example, a derivative govor-un (talker) was formed according 
to the following derivational model: govorit’ (a verb) + suffix-un = govor-un (a noun) (talker). The meaning of the 
derivative can be presented by the following motivational formula: govor-un (talker) – a person who talks 
(nomination) and talks a lot (objective evaluation) and one might like it or not (subjective evaluation). As it can be 
seen from the example a semantic component of evaluation was brought up during the derivational process itself. 
Thus, it is hypothesized that evaluation might have being of a morphological nature in the case described. The 
research has two main aims: to reveal morphological effect in the derivatives of the syncretic model both in words 
and psedo-words  and investigate the nature of the semantic effect of evaluation (if revealed), which can be either 
part of  morphological or lexical processing. Morphologically structured pseudo-words were used to assess whether 
morphological information is processed before lexical identification (Taft, 1994), or upon lexical identification 
(Giraudo & Grainger, 2001). It is hypothesized that morphological effect on pseudo-words will advocate the idea of 
pre-lexical morphological processing. Derivational forms are predicted to take longer to be recognized than non-
derived forms both for words and pseudo-words. The semantic issue raised in this study is aimed to revive the 
discussion on the semantic status of a suffix in isolation and to actualize the idea of interactive nature of a base and a 
suffix relationship advocated by derivational and lexicological approaches to the nature of derivational process 
(Yanzenezkaya, 2014).  It is hypothesized that evaluative component would also inhibit the recognition of suffixed 
words and pseudo-words due to a sequential processing of a base, suffix and their interplay.  
2. Method 
2.1. Participants 
45 university students (40-females, 5-males), aged 18-30 years (mean age 21.3 ±2.5) participated in the 
experiment.  
2.2. Stimuli and Design 
Russian nouns with derivational suffixes constituting a syncretic derivational model in the Russian derivational 
system were employed. The syncretic derivational model comprises a limited list of derivational types in Russian, 
such as: Verb + suffix -ok, -ach, -uh(a), -k(a), -ulj(a), -sh(a) – ush(a), -oh(a),  - ah(a), -jag(a), -ak(a), -l(a), ug(a). 
E.g.: p’et’ (to sing)– pev-uha; pisat’(to write) – pis-aka; hohotat’ (to laugh loudly)– hohot-un; strel’yat’(to shoot) – 
strel-ok. Adjective + suffix -ak, -ach, -k(a), -uh(a),  -ush(a), -yshk(a), -ish, -ag(a),  -ug(a), -uk(a), -ul’(ja).E.g.: lovkij 
(crafty) – lovk-ach; veselyj (jolly)– veselch-ak. Noun + suffix -ach, -an, -jag(a),  -un, -juh(a), -jush(a). E.g.: politika 
(politics) – politik-an;nos (nose) – nos-ach; stil’(style) –stil-yaga (see a detailed structural and semantic description 
of the discussed model in Rezanova (1996) and Nagel (2005, 2014). 
The syncretic derivatives of the type described above (N=40) were used along with non-suffixed words (N=40) 
(e.g., dotsent (docent) and suffixed (N=40) and non-suffixed pseudo words (N=40) (dolz-yak vs. shmazk). All words 
and pseudo words were matched for length, ranging from 4 to 9 letters (Mean ± 1.3).  Semantic evaluation was 
regarded as a variable for suffixed and non-suffixed words (evaluative vs. neutral) as well as for suffixed pseudo-
words where it was judged by the presence of evaluation charge in the suffix itself (Russkaya grammatika, 1980).  
Positive and negative evaluation charges were balanced. Word frequency was not fully controlled due to a limited 
number of syncretic derivatives satisfying length and evaluation criteria.  
The recognition of suffixed and non-suffixed words and pseudowords was studied with the following factorial 
(words) and nested (pseudowords) designs:  
x WORDS: 2 (Morphological Complexity: Derivative vs Simple) x 2(Evaluation: Evaluative vs Neutral) 
x PSEUDOWORDS: Morphological Complexity (Derivative (Evaluation: Evaluative vs Neutral) vs Simple). 
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2.3. Procedure and Apparatus 
Each participant was tested individually in a quiet room. The stimulus items were presented in the middle of a 
computer screen.  Prior to presenting a stimulus, a fixation point appeared on the screen for 500 ms, which was then 
replaced with a stimulus item appearing in the same screen position (1000 ms or until the response). By pressing a 
key (1 for a word, 0 for a pseudo-word), participants were to decide as quickly and accurately as possible whether a 
letter string was a Russian word or not (a lexical decision task). The stimuli appeared in black lowercase 12 point 
Times New Roman letters on a white background. The stimuli were followed by inter-trial interval (1500 ms). 
Twenty practice   trials (ten words and ten pseudo-words) preceded the   actual experiment. The experiment lasted 
about 10 min. 
Lexical decision times were registered with ASUS PC using experiment generator programme E-Prime 2.0 
(Copyright 1996-2012 Psychology Software Tools). 
3. Results and Discussion 
Data of two subjects were excluded from the analysis due to their poor performance on the task with an accuracy 
rate less than 70 % and reaction time smaller than 400ms. The overall error rate of the remaining data constituted 
9%. The errors were excluded from the reaction time analysis but were retained in the analysis on accuracy. 
Analysis of Accuracy. A two-way analysis of variance (ANOVA) on means by subjects and by items on accuracy 
(in %) revealed main effect of morphological complexity for words (Fs(1,278)=10.63; p< 0.001; Fi(1,158)=4.89; p< 
0.02) and pseudo-words (Fs(1,118)=3.24; p< 0.07; Fi(1,78)=4.29; p< 0.05) which suggested that in recognition of 
words and pseudo-words subjects made more errors when a word contained a legal morph.  
Main effect of evaluation and interaction were not significant (all ps>0.1), thus, rejecting the hypothesis of 
derivational nature of evaluation. 
RT analyses. ANOVA for words and one-way ANOVA for pseudo-words were conducted separately, each 
analysis on subjects and items. The analyses revealed that a main effect of morphological complexity was highly 
significant in the task performed both for words (Fs(1,156)=26.92; p<0.001; Fi(1,76)=14.10; p<0.001) and pseudo-
words (Fs(1,118)=2.58; p <0.11; Fi 1,78)=13.50; p < 0.001). The data in Table 1 show that words and pseudo words 
with derivational morphemes were processed slower than words and pseudo words without the morphemes. 
Table 1. Means and standard deviations (in parentheses) per morphological complexity condition 
 simple derivative 
items subjects items subjects 
words 588(56) 580 (54) 635(56) 628 (64) 
pseudo words 651 (32) 658 (82) 683 (42) 682 (75) 
 
The results support the view that morphological effects come into play at a morphological processing stage with 
decomposition based on the suffix presence.  
Evaluation factor was marginally significant in words (Fs (1,156)=3.23; p < 0.07; (Fi(1,76)=4.83; p < 0.03) and 
insignificant in pseudo-words Fs(1,78)=0.84; p >0.36; Fi(1,39)=1.70; p >0.14).  No interaction of morphological 
complexity and evaluation was revealed (all ps>0.4), which disputes the idea of morphological nature of evaluation 
in the derivatives under discussion.    
4. Conclusion 
One of the purposes of this study was to replicate on the basis of the Russian language the morphological effect 
consistently found in a variety of languages. The experiment showed that suffixed words and pseudo-words, as 
morphologically more complex items, take longer to be recognized as well as less accurately. Presumably, more 
time-consuming morphological decomposition route is being used during word recognition.  
The second purpose of the study was to explore the interplay of morphological complexity and evaluative 
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semantics. As a result, insignificance of evaluation factor and absence of morphological complexity and evaluation 
interaction in pseudo-words with legal morph was discovered. This fact supported the idea of interactive nature of a 
base and a suffix relationship advocated by derivational and lexicological approaches to the nature of derivational 
process. Marginally significant evaluation effect in words showed that though taking intermediate position between 
nominative and evaluative derivational models, syncretic derivatives would probably reveal their evaluative nature 
in context though more study is needed to claim that. Lack of evaluation effect in the syncretic derivatives also 
raised an issue of morphological nature of evaluation in a particular derivational model and stimulated further 
research in this direction with the employment of derivatives of modification model where evaluative transformation 
during derivational process is seen as primary. 
Acknowledgement  
This study (research grant No 8.1.37.2015) was supported by The Tomsk State University Academic D.I. 
Mendeleev Fund Program in 2014 – 2015. 
References 
Amenta, S., & Crepaldi, D. (2012). Morphological processing as we know it: and analytical review of morphological effects in visual word 
identification. Frontiers in Psychology, 3. 
Baayen, R. H. & Schreuder, R. (Eds.) (2003). Morphological Structure in Language Processing. Berlin: Mouton de Gruyter. 
Balli, Sh. (1966). The general linguistics of French language. Moscow: Edition of foreign literature. 
Balota D. A., Cortese, M. J., Sergent-Marshall, S. D., Spieler, D. H., & Yap, M. (2004). Visual word recognition of single-syllable words. 
Journal of  Experimental Psychology: General, 132, 283-316.  
Beauvillain, C. (1996). The integration of morphological and whole-word form information during eye fixations on pre-fixed and suffixed words. 
Journal of memory and Language, 35, 801-820. 
Burani, C., & Caramazza, A. (1987). Representation and processing of derived words. Language and Cognitive. Processes, 2, 217-227.  
Butterworth, B. (1983). Lexical representation. In B. Butterworth (Ed.) Language production, Vol.2 (pp. 257-294). London: Academic Press. 
Cole, P., Beauvillain, C., & Segui, J.(1989). On the representation and processing of prefixed and suffixed derived words: a differential frequency 
effect. Journal of Memory and Language, 28, 1-13.  
Diependaele, K., Grainger J. & Sandra D. (2012). Derivational morphology and skilled reading. In M. Spivey, M. Joanisse & Ken McRae (Eds.), 
Cambridge Handbook of Psycholinguistics (pp. 311-332). 
Dokulil, M. (1962). Tvoření slov v češtině. I. Teorie odvozování slov. Praha.  
Feldman, L. B., Kostić, A. Gvozdenović, V., O’Connor, P. A., & Moscoso del Prado Martín, F. (2012). Semantic similarity influences early 
morphological priming in Serbian: A challenge to form-then-meaning accounts of word recognition. Psychological Bulletin and Review, 19, 
668–676. 
Feldman, L. B. (2000). Are morphological effects distinguishable from the effects of shared meaning and shared form? Journal of Experimental 
Psychology: Learning, Memory, and Cognition, 26 (6), pp. 431-44. 
Ford, M. ., Davis, M. H., & Marslen-Wilson, W. D. (2010). Derivational morphology and base morpheme frequency. Journal of Memory and 
Language, 63(1),  117-130. 
Forster, K. I. (1976). Accessing the mental lexicon. In E. C. T. Walker & R.J. Wales (Eds.) New approaches to language mechanisms. 
Amsterdam: North-Holland.  
Forster, K. I., Davis, C., Schoknecht, C., & Carter, R. (1987). Masked priming with graphemically related forms: repetition or partial activation? 
Quarterly journal of experimental psychology, 39, 211-251.  
Frost, R., & Grainger, J. (2005). Cross-linguistic perspectives on morphological processing. Language and Cognitive process, 15 (4/5), 231-328. 
Giraudo, H., & Grainger, J. (2001). Priming complex words; evidence for supralexical representation of morphology. Psychonomic Bulletin & 
Review, 8, 127-131. 
Grainger, J., Cole, P., & Segui, J. (1991). Masked morphological priming in visual word recognition. Journal of Memory and Language, 30, 370-
384. 
Kurilovich, E. O. (1962). Essays on linguistics. Moscow: Publishing House of foreign literature. 
Marslen-Wilson, W., Tyler, L. K., Waksler, & Older, L. (1994). Morphology and meaning in English mental lexicon. Psychological Review, 101, 
3-33.  
McClelland, J. L., & Rumelhart, D. E. (1981). An interactive activation model of context effects in letter perception: Part I. An account of basic 
findings. Psychological Review, 88(5), 375-407. 
Meunier, F., & Longtin, C.-M.(2007). Morphological decomposition and semantic integration in word processing. Journal of Memory and 
Language, 56, 457–471 
Meunier, F., & Segui, J. (1999). Morphological priming effect: the role of surface frequency. Brain and Language, 68, 54-60.  
Ming Xiang, Harizanov, B., Polinsky, M., & Kravtchenko E. (2011). Processing morphological ambiguity: An experimental investigation of 
Russian numerical phrases. Lingua 121,  548–560. 
Mirković, J., Maryellen, C., & Mark S. (2005). Where does gender come from? Evidence from a complex inflectional system. Language and 
Cognitive processes, 20 (1-2), 139–167.  
Nagel, O. (2005). Russian nominative word formation types of syncretic semantics (functional and cognitive perspective). (Russkie imennye 
323 Olga V. Nagel /  Procedia - Social and Behavioral Sciences  200 ( 2015 )  318 – 323 
slovoobrazovatel'nye tipy sinkretichnoy semantiki (funkzional'no-kognitivnyy aspekt)): Diss. ... kand. filol. nauk. Tomsk. (in Russian) 
Nagel, O. (2014). Semantics of a derivative as an activator of the metalinguistic cognition of the Russian native speaker. (Semantika 
proizvodnogo imeni kak activator metayazykovogo soznaniya nositelya russkogo yazyka).Vestnik Tomskogo gosudarstvennogo universiteta. 
Filologiya, 2 (28), 63-71. (in Russian) 
Pollatsek, A., & Hyöna, J. (2005). The role of semantic transparency in the processing of Finish compound words. Language and Cognitive 
processes, 20, 261-290. 
Rastle K., Davis, M., Marslen-Wilson, W., & Tyler, L. (2000). Morphological and semantic effects in visual word recognition: A time-course 
study. Language and cognitive processes, 15 (4/5), 507-537 
Rezanova, Z. (1996). Functional aspect of world formation. (Funktsionalnyi aspect slovoobrazovaniya). Tomsk; Izd-vo Tomskogo gos.un-ta. (in 
Russian) 
Rueckl, J. G. & Galantucci, B. (2005) The locus and time course of long-term morphological priming. Language and Cognitive Processes, 20 
(1/2), 115-38. 
Russkaya grammatika. (1980). In N. Yu. Shvedova (Ed.), Russian Grammar V. 1 (pp. 142-231). Moscow. (in Russian) 
Sandre, D. (1994). The morphology of the mental lexicon: Internal word structure viewed from a psycholinguistic perspective. Language and 
Cognitive Processes, 9 (3), 227-269. 
Sazonova, T. Yu. (2000). Modeling of the processes involved in the person’s word identification: psycholinguistic approach. (Modelirovanie 
protsessov identifikattsii slova chelovekom psikholingvisticheskiii podkhod). Tver: Tverskoi Gos.Universitet. (in Russian) 
Schreuder, R., & Baayen, R. H. (1995). Modelling morphological processing. In L. B. Feldman (Ed.), Morphological aspects of language 
processing (pp. 131-156). Hillsdale., N. J.: Erlbaum. 
Slioussar, N., & Cherepovskaia N. V. (2013). Processing of case morphology: evidence from Russian URL: http://www.dialog-
21.ru/digests/dialog2013/materials/pdf/SlioussarN.pdf (Accessed on 11.12.2014) 
Taft, M. (1994). Interactive-activation as a framework for understanding morphological processing. Language and Cognitive processes, 9, 271-
294.  
Taft, M., & Forster, K. I. (1975). Lexical storage and retrieval of polymorphemic and polysyllabic words. Journal of Verbal learning and Verbal 
Behavior, 15, 607-620.  
Zalevskaya, A. A. (1990). A word in a lexicon of a person: Psycholinguistic study (Slovo v leksikone cheloveka: Psicholingvisticheskoe 
issledovvanie). Voronezh. (in Russian) 
Yanzenezkaya, M. N. (2014). The propositional aspect of word formation (the overview of works by Siberian scholars). (Propozizional'nyy 
aspekt slovoobrazovaniya (obzor rabot Sibirskich derivatologov). Vestnik Tomskogo gosudarstvennogo universiteta. Filologiya, 1 (27). (in 
Russian) 
 
